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SUREOHPRIVRIWURFNVDUHOLVWHGKHUH(DFKJHRORJLFDOHQYLURQPHQWLVYHU\VSHFLDOEHFDXVHLQDGGLWLRQWRWKHW\SHRI
URFNVK\GURORJLFDOFRQGLWLRQVWHUUDLQWRSRJUDSK\FOLPDWLFFRQGLWLRQVW\SHRIFRQVWUXFWLRQDQGPDQ\RWKHUVSOD\DQ
LPSRUWDQWUROH+RZHYHULWLVSRVVLEOHWRFUHDWHDQDORJLHVLQDQXPEHURISRLQWVDQGWROHDUQIURPWKHVHFDVHV
'HYHORSPHQWRI WHFKQRORJLHV LQ WKH ILHOGRIVRLO LPSURYHPHQWDQGIRXQGDWLRQHQJLQHHULQJ LVHYROYLQJUDSLGO\$W
SUHVHQWZHFDQEXLOGREMHFWVRQWKHURFNVZKLFKZHUHSUHYLRXVO\XQVXLWDEOHIRUWKHFRQVWUXFWLRQRIEXLOGLQJV,WLVD
TXHVWLRQRIWKHFRQVWUXFWLRQFRVWVDQGWKHUHVRXUFHVWKDWDUHDYDLODEOHIRUWKLVSXUSRVHDQGSRVVLELOLWLHVRIWKHFRXQWU\
LQ WKH ILHOG RI PRGHUQ WHFKQRORJLHV $W HDFK HQJLQHHULQJ FRQVWUXFWLRQ LV QHHGHG VR PRVW HIIHFWLYHO\ DQG DV
HFRQRPLFDOO\ DV SRVVLEOH WR XVH WKH WHFKQRORJ\ LQ D JLYHQ JHRORJLFDO DQ HQYLURQPHQW 0XVW QRW EH IRUJRWWHQ
IXQGDPHQWDOUHTXLUHPHQWVXFKDVIXQFWLRQDOLW\RIWKHREMHFW7KHSXEOLFDWLRQSUHVHQWVVRPHVHOHFWHGFDVHVWXGLHVWKDW
DGGUHVVWKHSUREOHPVRIVRIWURFNV7KLVLVDQLVVXHRIFOD\H\DQGORDPVLOWVRLOVRUJDQLFVRLOVSHDWDQGODFXVWULQH
GHSRVLW/RDPVDUHDFFRUGLQJWR(XURSHDQFRGH(1,62NQRZQDVVLOWKHUHLQDIWHUUHIHUUHGWRDVORDP



)LJ6FKHPHVRIWURFN
3UREOHPVRIFOD\DQGORDPVRLOV
,QFRQQHFWLRQZLWKWKHH[LVWHQFHRIFOD\DQGORDPVRLOVPD\DULVHPXOWLWXGHRISUREOHPVWKDWKDYHDQHJDWLYHLPSDFW
RQWKHIRXQGDWLRQHQJLQHHULQJRUH[LVWLQJFRQVWUXFWLRQ7KHPRVWIUHTXHQWSUREOHPDULVHVLQWHUPVRIVKHDUVWUHQJWK
DQGODQGVOLGH
&OD\V DUH XQFRQVROLGDWHG VHGLPHQWV &OD\V DUH FODVVLILHG DFFRUGLQJ WR WKH PHWKRG RI WKHLU IRUPDWLRQ 7KLV LV D
UHVLGXDOFOD\VDQGUHORFDWHGFOD\V5HORFDWHGFOD\VDUHGLYLGHGLQWRPDULQHJODFLRIOXYLDOJODFLDOODFXVWULQHIOXYLDO
SUROXYLDO DQGFROOXYLDO DFFRUGLQJ WR WKHLUZD\RI UHORFDWLRQ$FFRUGLQJ WR WKHFKDUDFWHURI WKHFOD\FRPSRQHQW LV
GLYLGHGLQWRPRQWPRULOORQLWLFFOD\VNDROLQFOD\VDQGLOOLWHFOD\V3UREOHPDWLFFOD\VLQFOXGHWKHPDWHULDOVZLWKDKLJK
SURSRUWLRQRIFOD\PLQHUDOV)XUWKHUPRUHWKHUHDUHILQHJUDLQHGVRLOZLWKDVRIWDQGVOXUU\FRQVLVWHQF\6LJQLILFDQWLV
WKHSRVLWLRQRIFOD\VEXWDOVRFRQWDLQRIORDPDQGWKHLUWKLFNQHVV&OD\VWRQHVDUHIRUPHGE\SDUWLDOFRQVROLGDWLRQRI
FOD\V7KHFOD\VWRQHDUHUHSUHVHQWHGSULPDULO\NDROLQLWHDQGLOOLWH
/RDPVPD\EHRIGLIIHUHQWRULJLQZKLFKLQIOXHQFHVWKHLUSURSHUWLHV,WPD\EHFDOOHGDVORSHORDPVWKDWRFFXURQWKH
VORSHV7KHQWKHUHDUHWKHORDPDFFXPXODWHGWKURXJKJODFLHUVZKRVHW\SLFDORFFXUUHQFHDVLQWKH&]HFK5HSXEOLFLQ
56   Terezie Vondráčková et al. /  Procedia Earth and Planetary Science  15 ( 2015 )  54 – 59 
2VWUDYDUHJLRQ7KHLURULJLQLVJODFLDO7KHWKLUGW\SHLVDOOXYLDOORDPWKDWRFFXUVQHDUULYHUVDQGLQXQGDWLRQDUHDV
7KH\DUHRIWHQZLWKDQDGPL[WXUHWKHRUJDQLFFRPSRQHQW
2QHRIWKHPRVWIUHTXHQWSUREOHPVRIFOD\IRXQGDWLRQVRLOVDUHDWULVNRIODQGVOLGHV)UHTXHQWVWLPXOXVWRLQLWLDWHRI
ODQGVOLGHVLVKHDY\UDLQIDOO
3UREOHPVRIVORSHPRYHPHQWVDOVRRFFXULQHDVWHUQ+RQROXOXRQWKHLVODQGRI2DKX7KLVLVVWDWHGLQWKHSXEOLFDWLRQ
RI:DQDQG.ZRQJ>@7KHDXWKRUVVWXGLHGLVVXHRIFOD\DQGORDPURFNVZKLFKOLHVRQURFNVRIYROFDQLFRULJLQ
UHSUHVHQWHG E\ ZHDWKHUHG EDVDOW 7KH ORFDO FOD\ EHORQJV WR WKH JURXS RI PRQWPRULOORQLWH DQG VPHFWLWH 7KH
FKDUDFWHULVWLF SURSHUWLHV RIPRQWPRULOORQLWH DUH WKH SRVVLELOLW\ RI H[SDQVLRQ LH DGVRUSWLRQRIZDWHU EHWZHHQ WKH
OD\HUV 7KHVH FOD\V KDYH D YHU\ JRRG EDVLV WR VKULQNLQJ DQG VZHOOLQJ 7KH\ DUH DOVR FKDUDFWHUL]HG E\ ORZ VKHDU
VWUHQJWK7KHUHLVDOVRDJURXSUHSUHVHQWHGE\DPRUSKRXVFOD\PLQHUDOVWKDWIRUPDFRDWLQJRQFU\VWDOOLQHPLQHUDO
SDUWLFOHV$PRUSKRXVFOD\PLQHUDOVXVXDOO\KDYHDKLJKSODVWLFLW\DQGDELOLW\WRVKULQNDJHDQGVZHOOLQJ>@
7KHPHWKRGRIMHWJURXWLQJFDQEHHIIHFWLYHVROXWLRQVWDELOL]DWLRQRIWKHVORSHVDQGLPSURYHPHQWSURSHUWLHVRIWKHVH
VRLOV
6LJQLILFDQWLQLWLDWRURIODQGVOLGHVLQFOD\URFNVLVWKHSUHVHQFHRIVWHHSVORSHVKHWHURJHQHLW\RIVHGLPHQWVZLWKWKH
SUHVHQFHRIFOD\ IOXYLDOHURVLRQDW WKH IRRWRI WKH VORSHDQGD ODUJH WKHDPRXQWRISUHFLSLWDWLRQ7KHSUHVHQFHRI
JURXQGZDWHUVXUIDFHZDWHUWKDWLQILOWUDWHVLQWRWKHVRLODQGLQFUHDVHVLWVSRUHSUHVVXUHVOHDGWRWKHGHVWDELOL]DWLRQRI
VORSHV +XPDQ LQWHUYHQWLRQ SOD\V DQ LPSRUWDQW UROH LQ PRVW ODQGVFDSHV 7KH HIIHFWV RI WKHVH IDFWRUV H[DPLQHG
DXWKRUV (LOHUWVHQ HW DO >@ LQ QRUWKHUQ 1RUZD\ +D]DUGRXV DUH DOVR FDOOHG VHQVLWLYH FOD\V 7KLV LV FDXVHG WKH
JURXQGZDWHUIORZDQGWKHSUHVHQFHRIVDQGSDUWLFOHV
6HQVLWLYHFOD\VDUHRIPDULQHRULJLQ7KHVHFOD\VDUHJUDGXDOO\UHGXFLQJWKHVWUHQJWKGXHWROHDFKLQJRILRQV7KLVLV
GXHWRHLWKHULQILOWUDWLRQRIUDLQZDWHURUDUWHVLDQZDWHU7KHVHODQGVOLGHVPD\RFFXUHYHQRQUHODWLYHO\IODWDUHDVDQG
D YHU\ ODUJH WHUULWRU\+RZHYHU RFFDVLRQDOO\ WKHUH DUH VHQVLWLYH FOD\V WKDW ZHUH GHSRVLWHG LQ EUDFNLVK DQG IUHVK
ZDWHU &RPSRVLWLRQ RI VHQVLWLYH FOD\V DQG WKHLU VXVFHSWLELOLW\ WR VOLGLQJ LV IXQGDPHQWDO WR XQGHUVWDQGLQJ WKHLU
EHKDYLRXU &KHPLFDO FRPSRVLWLRQ RI SRUHZDWHUPLQHUDORJ\ JHRWHFKQLFDO SURSHUWLHV DQG RWKHU SDUDPHWHUVZHUH
VWXGLHGE\WKHDXWKRUVLQ6ZHGHQ>@LQ%DOWLF6HDUHJLRQ
3UREOHPVRIRUJDQLFVRLOV
2UJDQLF VRLOVFDQEHFKDUDFWHUL]HGDV W\SHRI VRIW VRLOZKLFK LQFOXGHVSHDW3HDW LV FRPSULVHGRI ILEURXVRUJDQLF
PDWHULDO7KH\DUH IRUPHGE\ WKHGHFRPSRVLWLRQRIPRVVHV WUHHVYDULRXVSODQWV ORFDWHG LQPDUVKHVRURWKHUZHW
DUHDVXQGHUR[\JHQGHILFLHQF\2UJDQLFVRLOVDUHFKDUDFWHUL]HGE\DQXPEHURIDGYHUVHSURSHUWLHV2UJDQLFVRLOVDUH
VRIW FRPSUHVVLEOH DQG SHUPHDEOH KDYH ORZ VKHDU VWUHQJWK DQG DOZD\V FRQWDLQ D FHUWDLQ SURSRUWLRQ RI RUJDQLF
SDUWLFOHV 7KH H[LVWHQFH RI RUJDQLF VRLOV EULQJV LQ FRQQHFWLRQ ZLWK WKH HQJLQHHULQJ FRQVWUXFWLRQ D QXPEHU RI
SUREOHPV(VSHFLDOO\LQFRPELQDWLRQZLWKH[FHVVLYHSUHFLSLWDWLRQZKLFKFDQOHDGWRODQGVOLGHVORZEHDULQJFDSDFLW\
RUGLIIHUHQWVHWWOHPHQW
3UREOHPVRIRUJDQLF VRLOVZHUH VWXGLHG LQ WKH SXEOLFDWLRQE\ >@ LQ QRUWKHUQ6FRWODQG WKH6KHWODQG ,VODQGV3HDW
FRYHUKDVYHU\KLJKWHQVLOHVWUHQJWKLQGHSWKZLWKYDULRXVFUDFNVDQGILVVXUHV'HVFULEHGZDVDOVRWKHSUHVHQFHRI
PDFURSRUHV DQG ]RQHV LQ SHDW WKURXJK ZKLFK LQILOWUDWH WKH ZDWHU 7KH DVVHVVPHQW RI WKH VXVFHSWLELOLW\ RI WKHVH
VXUIDFHSHDWVRLOWRVOLGLQJLVYHU\GLIILFXOW7KLVLVFDXVHGYHU\KLJKKHWHURJHQHLW\RIWKHHQYLURQPHQWDQGDVVRFLDWHG
ZLWKDKLJKYDULDELOLW\RIJHRWHFKQLFDOFKDUDFWHULVWLFVDQGDOVRGLIIHUHQWK\GURJHRORJLFDOFKDUDFWHULVWLFV7KHUDQJH
RIVORSHGLVSODFHPHQWVWKDWDUHLQFOXGHGKHUHDUHYHU\UDUH*UHDW%ULWDLQDQG,UHODQGUHFRUGHGDQXPEHURIQHJDWLYH
LPSDFWVQRWRQO\RQHQJLQHHULQJFRQVWUXFWLRQV,QFRQQHFWLRQZLWKSHDWVROLIOXFWLRQLQ6OLHYH%HDUQDJK&R&ODUHLQ
,UHODQGWKHUHZDVDPDVVPRYHPHQWZLWKDYROXPHRIPIRUH[DPSOH,WZDVFDXVHGE\WKHFRQVWUXFWLRQRI
IRUHVW URDG 2FFXUHG WR SROOXWLRQ $QQDFDUULJD 5LYHU DQG NLOOLQJ XS WR  VDOPRQ DQG WURXW $V KDV EHHQ
PHQWLRQHG DV YHU\ ODUJH ODQGVOLGHV RFFXUUHG LQ VRXWKHUQ 0DLQODQG LQ WKH 6KHWODQG ,VODQGV LQ 6FRWODQG GXH WR
H[WUHPH UDLQIDOO 7KH LPSDFW RI WKLV HYHQW DFKLHYHG FRQVLGHUDEOH GDPDJH WR LQIUDVWUXFWXUH DQG SURSHUW\ 2WKHU
SUREOHPV GXH WR H[WUHPH UDLQIDOO LQ FRPELQDWLRQZLWK SHDW EHFDPH LQ'RRQFDUWRQ0RXQWDLQ LQ 3ROODWRPLVK&R
0D\R,UHODQG7KHFRQVHTXHQFHVDUHGDPDJHWRLQIUDVWUXFWXUHORVVRISURSHUW\OLYHVWRFNEXWDOVRDQXPEHURIVRFLR
HFRQRPLFLPSDFWVLQWKHDIIHFWHGDUHDV%XLOGLQJWKHZLQGIDUPLQLWLDWHGWKHPRYHPHQWVRISHDWEXWWRDPXFKOHVVHU
H[WHQW 7KHUHZDV DOVR FRQWDPLQDWLRQ2ZHQGDOXOOHHJK5LYHU DQG /RXJK&XWURZKHUH WKH NLOOLQJ  ILVK DQG
FRQWDPLQDWLRQRIZDWHUVXSSOLHV)XUWKHULWFDXVHGWKHORVVRIPRUHWKDQKHFWDUHVRIIRUHVWDQGDODUJHUDQJHRI
VRFLRHFRQRPLFSUREOHPVLQWKHDIIHFWHGDUHD,WKDSSHQHGLQ'HUU\EULHQ6OLHYH$XJKW\&R*DOZD\,UHODQG>@
$VLVDSSDUHQWIURPSUHYLRXVFDVHVLQSHDWRFFXUVODQGVOLGHVFDXVHGE\HQJLQHHULQJDFWLYLWLHV&KDUDFWHURIH[WHQWRI
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WKHODQGVOLGHVLQWKHVHVRLOVLVYHU\VSHFLDO
7KHULVNDOVRFUHDWHVWKHDGPL[WXUHRIRUJDQLFVRLOV,WDOVRWKUHDWHQVWKHUHDOL]DWLRQRIVPDOOFRQVWUXFWLRQVVXFKDV
UHVLGHQWLDO KRXVHV *RRG NQRZOHGJH RI WKH IRXQGDWLRQ FRQGLWLRQV LV WKHUHIRUH HVVHQWLDO 'DPDJHV FDXVHG E\
FRQVWUXFWLRQRQWKHVHVRLOVZLWKORZEHDULQJFDSDFLW\DUHRIWHQLUUHYHUVLEOH0RVWRIVXFKREMHFWVDVPHQWLRQHGDERYH
DUHSHUIRUPHGRQ WKHSLOHV ,QDGGUHVVLQJHDFKSDUWLFXODUV\VWHPRIKRXVLQJ LW LV LPSRUWDQW WR VHOHFW WKHRSWLPXP
FRPELQDWLRQRIHFRQRPLFDQGWHFKQLFDOVROXWLRQV&RQVWUXFWLRQRQWKHVHVRLOVZLWKORZEHDULQJFDSDFLW\LVWKHUHIRUH
LQDSSURSULDWH([WHQWRIEXLOWXSDJJORPHUDWLRQVLVLQFUHDVLQJ7KDWLVZK\FRQVWUXFWLRQPXVWRIWHQEHFDUULHGRXWLQ
XQVXLWDEOHIRXQGDWLRQVRLOV7KLV OHDGV WR WKHQHHGIRUGHYHORSPHQWRIQHZFRQVWUXFWLRQPHWKRGVIRU WKHVDIHDQG
VXLWDEOHEXLOGLQJIRXQGDWLRQRQWKHVHVRLOV
7KHVHEXLOGLQJDUHDDUHIRXQGLQPDQ\SODFHVDURXQGWKHZRUOGDVGHVFULEHGLQWKHSXEOLFDWLRQ>@,QWKH86$LV
SHDWLQVWDWHVIRUH[DPSOH7KHVHIRXQGDWLRQVRLOVDUHDOVRORFDWHGLQ&DQDGDRULQ5XVVLDLWFRYHUVODUJHDUHDV
7KHVH VRLOV DUH DOVR ORFDWHG LQ 6RXWKHDVW $VLD0DOD\VLD RU ,QGRQHVLD -DSDQ %DQJODGHVK DQG &KLQD >@ 7KHVH
SUREOHPDWLFRUJDQLFVRLOVLQFOXGLQJSHDWFDQIRUPGLUHFWO\WKHIRXQGDWLRQVRLORULWFDQRFFXUHDVDQDGPL[WXUHLQD
SDUWLFXODUSURSRUWLRQRUPD\EHORFDWHGDWDJUHDWHUGHSWKDQGWREHFRYHUHGE\RWKHUOD\HUV
7KHJHRWHFKQLFDOFKDUDFWHULVWLFVRIRUJDQLFVRLOVIURPWKHYLHZSRLQWRIIRXQGDWLRQHQJLQHHULQJDUHGHVFULEHGE\>@
7R XQGHUVWDQG WKH EHKDYLRXU DQG WKH SRVVLELOLW\ RI XVLQJ D VXLWDEOH VWDELOL]DWLRQ RI WKHVH VRLOV LW LV LPSRUWDQW WR
NQRZWKHQXPEHURISRURVLW\VSHFLILFJUDYLW\PRLVWXUHEXONGHQVLW\VKHDUVWUHQJWKDQGFRPSUHVVLELOLW\%DVHGRQ
WKLVNQRZOHGJHLWLVSRVVLEOHWRFKRRVHWKHDSSURSULDWHPHWKRGIRUWKHLUVWDELOL]DWLRQ7KHVHLQFOXGHVWDELOL]DWLRQE\
FHPHQWFROXPQVILEUHUHLQIRUFHPHQWDQGFKHPLFDOVWDELOL]DWLRQE\JURXWLQJRIVRGLXPVLOLFDWHFHPHQWJURXWLQJDQG
PDQ\RWKHUV&RQWHQWRIRUJDQLFVRLODQGLWVFRPSRVLWLRQLVVSHFLILFLQHDFKORFDWLRQLQGHSHQGLQJRQWKHRULJLQRI
WKH ILEUHV WKH GHJUHH RI KXPLILFDWLRQ RI SHDW DQG WHPSHUDWXUH  2UJDQLF VRLOV KDYH TXLWH VSHFLILF SURSHUWLHV LQ
FRQWUDVW WR LQRUJDQLF VRLOV DQG WKHLU JHRWHFKQLFDO SURSHUWLHV &RPSUHVVLRQ LV PXFK JUHDWHU LQ RUJDQLF VRLOV 7KH
FRPSUHVVLELOLW\ RI SHDW LV LQIOXHQFHG E\ IDFWRUV VXFK DV ILEUH FRQWHQW SRURVLW\ QDWXUDO ZDWHU FRQWHQW WKH
DUUDQJHPHQWRIVRLOSDUWLFOHVDQGWKHFKHPLFDOERQGV>@
,PSURYLQJWKHSURSHUWLHVRIWKHVHVRLOVLVQRWHDV\,WLVWKHUHIRUHUHFRPPHQGHGUHSODFLQJVRLOVIRXQGDWLRQEXLOGLQJ
RQSLOHVRUXVHRIFKHPLFDODGGLWLYHVRQLPSURYHWKHLUSURSHUWLHV
3UREOHPVRIRWKHUVRIWURFN
%XLOGLQJFRQVWUXFWHGRQVRIWVRLOVLVYHU\SUREOHPDWLFDQGUHTXLUHVSHFLDOPHDVXUHV$VDOUHDG\PHQWLRQHGWKLVLVD
SHDW VRLOV VRIW FOD\V RU RUJDQLF VRLO DQG RWKHUV ,I D VRLO LV QRWZHOO H[SORUHG DQG LV QRW XVHG VXLWDEOHPHWKRG
LPSURYHGVRLOSURSHUWLHVRUVWDELOL]HGDJDLQVW WKHSRWHQWLDOQHJDWLYHHIIHFWV WKHUHPD\EHSUREOHPVZLWKGLIIHUHQW
VHWWOHPHQWIRUH[DPSOH,QWKHFDVHRIOLQHFRQVWUXFWLRQVVXFKDVURDGVLWFDQEHLQIOXHQFHGWKURXJKG\QDPLFHIIHFWV
FDXVHGE\WUDQVSRUW,WOHDGWRFUDFNVLQWKHURDGVLQURDGZD\LWFUHDWHVZDY\RUEXPSVVXUIDFHRIURDGV
,Q ZHVW FRDVW RI 0DOD\VLD %DWX 3DKDW GLVWULFW LV HQJLQHHULQJ FRQVWUXFWLRQV LQ LQWHUDFWLRQ ZLWK VRIW VRLOV
&RQVWUXFWLRQV UHVSHFWLYHO\ FRQVWUXFWLRQRI URDGV LQ0DOD\VLD IDFHGZLWKSUREOHPVYHU\RIWHQZDYH URDG VXUIDFH
7KLVLVVXHLVLQSXEOLFDWLRQ>@)RXQGDWLRQVRLOFRQVLVWVPDLQO\RIVRIWVRLOV,WLVDZHWODQGDUHDZLWKDVLJQLILFDQW
SURSRUWLRQRIVRIWVRLOVRIPDULQHDQGFRDVWDODOOXYLXP9HU\LPSRUWDQWLVWKHDSSURSULDWHFKRLFHRIGHVLJQIHDWXUHV
WKDWSUHYHQWWKHQHJDWLYHHIIHFWVRIWKHVHVRIWVRLOV'XULQJWKHFRQVWUXFWLRQRIURDGVRFFXUSUREOHPVLQLQWHUIDFHURDG
DQGEULGJHFRQVWUXFWLRQ,W LVDVVRFLDWHGZLWK WKHRFFXUUHQFHRIGLIIHUHQWLDOVHWWOHPHQW LQVRIWRIXQGHUO\LQJVWUDWD
%ULGJH DSURDFK VODE FRQVLVWV RI D FRQFUHWH WUDQVLWLRQ URDGZD\ EHWZHHQ WKH EULGJH GHFN DQG DVSKDOW FDUSHW 7KLV
VKRXOGUHGXFHWKHG\QDPLFHIIHFWVRIFDUVRQWKHEULGJH,WLVDJJUHVVLYHQHVVRIGULYHUVGULYLQJVSHHGDQGWKXVWKH
G\QDPLF HIIHFWV LQFUHDVH 'LIIHUHQWLDO VHWWOHPHQW LV WKH FDVH RI FRQWDFW ZLWK WKH EULGJH DQG WKH URDG LW LV YHU\
FRPPRQSKHQRPHQRQ6WLIIQHVVRIWKHPDWHULDOSOD\VDYHU\LPSRUWDQWUROH'LIIHUHQWW\SHVRIEULGJHDSSURDFKVODE
ZLOOUHDFWGLIIHUHQWGHSHQGLQJRQWKHW\SHRIG\QDPLFORDGGLIIHUHQWO\>@
/DFXVWULQHVHGLPHQWVDQGVRIWVHGLPHQWVLQFRQQHFWLRQZLWKWKHFKDQJHRIVWDWXV
6HGLPHQWV WKDW DULVH LQZDWHU HQYLURQPHQW DUH FDOOHG ODFXVWULQH VHGLPHQWV 7KH VHGLPHQWV LQ WKH ODNHVPD\ KDYH
KHWHURJHQHRXV FRPSRVLWLRQ 7KH LPSRUWDQW UROH SOD\HG FOLPDWLF FRQGLWLRQV WKDW LQIOXHQFHG DUHD LQ WKH SDVW $OVR
LPSRUWDQWDUHWKHSUHVHQWFOLPDWLFFRQGLWLRQVDVZHOODVJHRORJLFDOHQYLURQPHQW0RVWRIWHQODFXVWULQHVHGLPHQWVDUH
FRPSRVHGRIILQHVDQGPDUODQGFOD\3HDWRULJLQDWHGLQWKHODNHVWKDWRYHUJURZLQJZLWKYHJHWDWLRQ,WH[LVW DOVR
ODNHVZKLFKPD\WHPSRUDULO\RUSHULRGLFDOO\GU\XS
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&KDQJLQJFOLPDWLFFRQGLWLRQVUHIOHFWHGRQWKHSRWHQWLDOFKDQJHLQWKHSURSHUWLHVRIIRXQGDWLRQVRLOV,WFDQEHVODNLQJ
RIVRLOVZHOOLQJDQGWKHQXPEHURIQHJDWLYHSURSHUWLHV7KHUHPD\EHDFKDQJHRIVWDWHLQWKHIUR]HQHQYLURQPHQW
WKHGHIURVWHGHQYLURQPHQWRU LQ WKHFDVHRI H[WUHPHGURXJKW DQGKHDW6HDVRQDO IOXFWXDWLRQVRIZHDWKHU FDXVH LQ
PDQ\SODFHVLQYDULRXVSDUWVRIWKHZRUOGGDPDJHRQURDGVSDYHPHQWVEXWDOVRRQREMHFWV*LYHQWKDWFRQVWUXFWLRQV
UHVSRQGLQJWRFKDQJLQJFKDUDFWHULVWLFVRIWKHIRXQGDWLRQVRLOLVYHU\LPSRUWDQWWRIRFXVRQWKHGHYHORSPHQWRIQHZ
PDWHULDOVZLWKLPSURYHGJHRWHFKQLFDOSURSHUWLHVWKDWZLOOUHVLVWWKHVHLQIOXHQFHV(VSHFLDOO\DQDUHDZLWKH[WHQVLYH
EXLOGLQJVGDPDJHFDQEHDQQXDOO\YHU\KLJK
,Q&DQDGDEHFDXVHRIGDPDJHFDXVHGE\H[SDQVLYH VRLOVTXDQWLILHGDV VLJQLILFDQWO\KLJKHU WKDQ WKHGDPDJH IURP
RWKHUQDWXUDOKD]DUGV7KLV LVVSHFLILHGLQ WKHSXEOLFDWLRQ>@7KHDXWKRUVIRFXVHGRQSURSHUWLHVRIJODFLODFXVWULQH
FOD\VDQGWKHLUSURSHUWLHVLQUHODWLRQWRHQJLQHHULQJREMHFWV7KHUHZHUHVWXGLHGJHRORJ\DQGFOLPDWLFFRQGLWLRQV)RU
WKHVH JODFLODFXVWULQH FOD\V ZHUH GHWHUPLQHG VRLO SURSHUWLHV LQ ODERUDWRU\ WKH SURSHUWLHV RI WKH SRUH ZDWHU WKH
VXVFHSWLELOLW\WRVZHOOLQJDQGFRQVROLGDWLRQ,QWKHVWXGLHGVDPSOHVZDVUHSUHVHQWHGVPHFWLWHLOOLWHFKORULWHNDROLQ
LQRIWKHVDPSOH6PHFWLWHZDVRFFXUULQJLQDOELWHSUHVHQFHRI1DSODJLRFODVHZKLFKLVVXVFHSWLEOHWR
FKHPLFDOZHDWKHULQJZDVOHDFKHGLQDEHDULQJLQDVPDOODPRXQW>@
3UREOHPVRIVRIWVXEVRLODUHRIWHQFRPELQHGZLWKDQXPEHURIRWKHUIDFWRUVZKLFKFDQIXUWKHUZRUVHQLWVSURSHUWLHV
$SUREOHPRIVRIWHQYLURQPHQW O\LQJRQ WKHEHGURFNDTXLIHU WKDWFRQVLVW ODFXVWULQHVHGLPHQWZDVRFFXUUHG LQ WKH
&]HFK5HSXEOLF ,W LV FDVH RI UHFRQVWUXFWLRQ RI WKH URDG EHWZHHQ WKH WRZQV RI -LKODYD  7ĜHEtþ 3DUW RI WKH URDG
VHJPHQW LV OHG LQ VRLOVZLWK YHU\ ORZ EHDULQJ FDSDFLW\ZKLOH WKH URDGZDV EXLOW RQ D KLJK HPEDQNPHQW ,W ZDV
WKHUHIRUHH[SHFWHGRIWKHVXVFHSWLELOLW\RIVRLOVWRKHWHURJHQHRXVGHIRUPDWLRQEHKDYLRXU>@
&RQFOXVLRQ
'HYHORSPHQW RI WHFKQRORJLHV LQ WKH ILHOG RI VRLO LPSURYHPHQW DQG WKH GHYHORSPHQW RI QHZ GHVLJQ HOHPHQWV LV
FRQVWDQWO\ HYROYLQJ $W SUHVHQW LW FDQ EH PRUH RU OHVV FRQVWUXFW EXLOGLQJV RQ URFNV ZKLFK ZHUH SUHYLRXVO\
XQVXLWDEOHIRUEXLOGLQJIRXQGDWLRQV,WLVDTXHVWLRQRIWKHFRQVWUXFWLRQFRVWVWKDWDUHIRUWKLVSXUSRVHDYDLODEOHDQG
WKHSRVVLELOLW\RI WKHVWDWH LQ WHUPVRIPRGHUQ WHFKQRORJ\(DFKJHRORJLFDOHQYLURQPHQWKDV LWVRZQVSHFLILFV$W
HDFKHQJLQHHULQJFRQVWUXFWLRQLVQHHGHGVRPRVWHIIHFWLYHO\DQGWKHPRVWHFRQRPLFDOWRXVHWKHWHFKQRORJ\,WLVDOVR
LPSRUWDQW WRPHHW WKHH[SHFWDWLRQVIRUIXQFWLRQDOLW\RI WKHREMHFW1HZDUHDVDUHVWLOODQQH[DWLRQ,W LVLQFOXGHQRW
RQO\ KXPDQ GZHOOLQJV EXW DOVR LQGXVWULDO REMHFWV WKDW D JUDGXDOO\ GHFUHDVLQJ QXPEHU RI VXLWDEOH DUHDV ZLWK
IDYRXUDEOHIRXQGDWLRQVRLOV
7KH SXEOLFDWLRQ IRFXVHG RQ VRIW URFNV WKDW DUH D ZRUOGZLGH SUREOHP ,W LV D VRLOV WKDW FDQ QHJDWLYHO\ DIIHFW WKH
EXLOGLQJFRQVWUXFWLRQDQGWKHUHIRUHLWLVQHFHVVDU\WRWKHPSD\PRUHDWWHQWLRQ&UHDWHDVLPSOHGLDJUDPDQGVKRZLQJ
WKHEDVLFSUREOHPVIURPDURXQGWKHZRUOGZLOOKHOSWRXQGHUVWDQGWKHEDVLFSUREOHPVRIVRIWURFNV(DFKFDVHVWXG\
LV UHDOL]HG LQGLIIHUHQW FOLPDWLFPRUSKRORJLFDOJHRORJLFDOEXW DOVR WKHHFRQRPLFFRQGLWLRQV7KLV IDFW VKRXOGEH
ERUQHLQPLQG
$PRQJ VRPH RI WKHPRVW SUREOHPDWLF VRIW URFNV VRZH FDQ LQFOXGH FOD\ DQG ORDP URFNV )RU WKHVH URFNV LW LV
LPSRUWDQW WR H[SHFW WKH SRVVLELOLW\ RI GLIIHUHQW VHWWOHPHQW ODQGVOLGHV IRUPDWLRQ RU ORZ EHDULQJ FDSDFLW\ ,W LV
HVSHFLDOO\WKHFDVHRIVRLOZLWKVRIWRUVOXUU\FRQVLVWHQF\
$QRWKHUW\SHRISUREOHPDWLFVRIWURFNVLVRUJDQLFVRLOV7KHULVNRIRUJDQLFVRLOVLVDOVRUHODWHGZLWKRFFXUUHQFHRI
ODQGVOLGHVGLIIHUHQWLDOVHWWOHPHQWRUORZEHDULQJFDSDFLW\2UJDQLFVRLOVDOVRLQFOXGHSHDW,QDGGLWLRQWKHVHVRLOVDUH
VRIWWKH\DOVRKDYHDKLJKFRPSUHVVLELOLW\DQGSHUPHDELOLW\DQGORZVKHDUVWUHQJWK
7KHJHRORJLFDOHQYLURQPHQWLVRIWHQYHU\KHWHURJHQHRXV7\SHXQIDYRXUDEOHIRXQGDWLRQVRLOFDQWKXVEHFRPELQHG
ZLWKHDFKRWKHU7KLVPHDQVWKDWWKHVHVRLOVFDQQRWEHVWULFWO\VHSDUDWHGLQSUDFWLFH
*URXS RI ODFXVWULQH VHGLPHQWV DOVR EULQJZLWK LW D VHULHV RI QHJDWLYHV ,Q SDUWLFXODU LW LV D KLJKO\ KHWHURJHQHRXV
HQYLURQPHQW$VZLWKWKHSUHYLRXVVRIWURFNVPD\EHSUREOHPVZLWKGLIIHUHQWVHWWOHPHQWDQGORZEHDULQJFDSDFLW\
0RVWRIWHQ WKH\DUHFRPSRVHGRI ILQH VDQGPDUO DQGFOD\(YHU\JHRORJLFDO HQYLURQPHQW DOVR UHDFWV WR FOLPDWLF
FRQGLWLRQV(VSHFLDOO\LQDUHDVZKHUHWKHUHLVVLJQLILFDQWVHDVRQDOFKDQJHV,WFDQEHDWKDZLQJRIWKHVRLORUGURXJKW
RUUDLQ\VHDVRQ7KHVRLOXQGHUWKHVHFRQGLWLRQVHQRUPRXVO\EXUGHQHG
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